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(54) Catheter with filter and thrombldlscharge device 



(57) This invention relates to a catheter comprising 
a tube-Eke basic body with a distal and a proxirnal end. 
wherein the catheter comprises an expandable filter 
element at the distal end and a device for reducing 
trtrornbi tn size and removing them 

The filter element is formed by a number of strip- 
shaped wall sections of the basic body defined in 



between longitudinal cuts evenly distn^uted around the 
drcumference and furthermore comprises a means for 
moving the sections of the basic body positioned on 
either side of the waO sections towards each other in 
order to make the wall sections bend outwards. 
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Description 



The invention relates to a catheter comprising a 
tube-Eke basic body with a distal and a proximal end 
and wherein an expandable rater dement has been 
arranged to the distal end. Such a catheter is introduced 
into a patient during surgery in order to collect thrombi 
and to prevent that these finish up for instance in the 
vascular system of the lungs and cause an embolism. 
The tuter element of such a catheter is usually posi- 
tioned in the vena cava. 

The collected particles are removed or reduced in 
size by withdrawing the filter or by disintegrating them 
locaOy. 

When removing the particles by withdrawing the 
catheter, there is a risk that they might come loose of 
the fater element and stfl) win finish up at unwanted posi- 
tions in the blood stream. Removal of the particles by 
allowing them to disintegrate locally can take up quite 
sometime. 

The object of the invention is to provide a catheter 
of the type as described in the preamble with which the 
said drawbacks are removed. 

This aim is achieved with the catheter according to 
the invention as characterised in daim I.Asa result the 
thrombi collected by the fater element can be frag- 
mented and removed from the body. This can be done 
at regular intervals or just before the catheter is 
removed from the body of the patient The wall sections 
defined in between the longitudinal cuts can bend out- 
wards until they make contact with the wall of the blood 
vessel inside of which the filter element is placed. The 
trffombi arrested by the ftter element are sucked into 
and remain enclosed within the fater element until! these 
are removed. Prior to introducing the catheter, the wall 
sections are straightened by moving the ends of the 
basic body situated on either side of the wan sections 
away from each other. As a result the catheter wHJ 
obtain a small cross-section equal to that of the basic 
body not provided with the longitixfinai cuts, so that the 
catheter can be introduced with a minimum of traumatic 



A very suitable entxxfiment of the device for reduc- 
ing the thrombi in size and removing them is character- 
ised in daim 2. A stream of liquid under pressure, 
suppfied via the pressure lumen, flows out of the jet noz- 
zle in the form of a jet and engages sections of thrornbi 
which are fragmented due to the energy of the jet The 
trrombus fragments are conveyed by the jet to the dis- 
charge opening and removed via the discharge lumen. 

A very suitable e*foodiment of the catheter accord- 
ing to the invention is characterised in claim 3. By mov- 
ing the inner and outer tube-fte bodies in relation to one 
another the strip-shaped wall sections can be bent out- 
wards or stretched respectively. On introducing the 
catheter, the inner tube-like body is moved as much as 
possible in the relatively distal direction inside the outer 
tube-Ska body, so that the strip-sriaped wail sections wffl 
be stretched. After posrtionir^ the distaj end 



eter. the inner tube-fike body is moved in the relatively 
proximal direction in the outer tube-5ke body, as a result 
of which the strip-shaped waJI sections will bend out- 
wards and consequently form the titer element 
s Additionally the measure as set out tn claim 4 is 
preferably employed. The inner tube-like body is in that 
case essentially made in the form of a suction catheter, 
wherein all parts required for the reduction and removal 
device are received in this inner tube-Eke body. 
10 By errployir^ the nieasure assets in daim 
ensured that the reduction and removal device can con- 
tinue to work property without getting Hocked. On acti- 
vating the reduction and removal device, first those 
parts of the thrombi extending as far as in between the 
is bent wan sections of the fater element are engaged, 
after which gradually the entire structure is fragmented 
and removed. 

Preferably the measure as set out in daim 6 is 
employed. The discharge lumen does not need to be 
20 connected in that case to a separate source of suction. 
As a result of the ejector action a suffice* ftow is main- 
tained in the discharge lumen without applying addi- 
tional suction. 

The invention wffl be explained in greater detail in 
& the following description with reference to the attached 
drawings. 

figure 1 shows schematically the appBcation of a 
catheter according to the invention. 

figure 2 illustrates the distal end of a catheter 
so according to the invention when being positioned in the 
bloodvessel. 

figure 3 shows a view corresponding to that of ficr 
ure 2 in which case the filter element is illustrated in 
woriong state 

35 As is illustrated schematically in figure 1 . a catheter 
1 according to the invention is introduced into a patient 
2. in order to position a fitter element 3 at the distal end 
of the catheter 1 inside a blood vessel, in particular in 
the vena cava. 

49 . The catheter 1 comprises a tube-fike base body 4 
with a fater element 3. stfll to be explained in greater 
detaB. at the distal end and a connecting member 5 at 
the proximal end. 

The connecting member 5 comprises in this exam- 
45 pie of an ernbocfiment a haemostatic valve 6 through 
which a guide wire 9 is advanced, which is employed h 
the usual manner for the purpose of positioning the 



Furthermore the connecting mente 5 comprises*- 
so cfischarge connection 7 whic^^ 

charge lumen in the basic body 4 and a pressure con- 
nection 8 which is connected with a pressure lumen in 
the basic body 4. 

The basic body 4 of the catheter 1 comprises an 
55 outer tube-like body 13 and an inner tube-like body 14 
received therein in a, in a longitudinal direction movable 
manner. The outer tube-fike body 13 and the inner tube- 
Eke body 14 are connected to each other with their distal 
ends. At the very end. a tip 17, made of a soft material. 



has been ananged in ofder tp Drevent to,^ 

1222 ^ «*— 4 13. a 
longauSnaf cuts is. distributed ew^i! 

By pulling the inner tUxMDo bcdy iH/lt ^ ert " 
end of the catheter 1 overaft^Ilf ^ praoma ' 

^wansect^arewu^S^.**'- '« 
in a longaudinal c&ectionas 7™L 2 T^"*" 0 ^ 
bend outwards in ."•** »ey wffl 

^nertube^tccVis <ho^^£^» 9 
the ,waO sections 16 make a gocd c^ ^ '* 

wan of the blood vessel 12. HOTQComaclw,th!h errrier 

£e ^^throughmesewaflsS. 
^rpr^rsc^^ 

charge cpen,ng 20 which farms the erd seafanai! !?" 
charge lumen in the inner tubX^lTl^t 
w^ected in the above described na^Lt^** 30 
charae connection 7. manner w«h the cfis- 

h adcfffon to the pressure lumen and the discharge 
lumen me mner tube-Ske body 14 comprisaanS!! 
lumen tor the guide wire 9 ^HPnses another 

m^/^^^^^bytheiaterele- " 
JTwa? 2£" f^l^e defined by 

^^o^tSteC^^a ' 

/. ms a result of the suction action #> Q it,«n»,i ■ 
are gradual cucted further into thelS, 1SE 
the wafl sections 16 where they are grad^-tS 

we jet nozzle 19 and the discharae or***™ *n 
^rSTto^T^^^^ 

in tnVdS^^J Se ^ e,to -«a«ted 
tton 7 WTOn BC,,on at the discharge connec- 
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» win be dear tat the thrombi reduata* ^ 
charge device m „. reouaon and cSs- 

^fr^wS^sr-- 
Se d ^^ s i ^-^^t 

^enfngs.TwTa^p^^^? tfseharge 
«on and cfccharn7dev*£^ * ra " Be *» 
distal end^3J^!*tr S,anCa retetive * 
space defined % 

•feeharge devfce both in and «££»mtK^ 
achieve this, the imer tobXltTnL!^ 10 

section so trJ» ^T^* onginal sman cross- 
•^coon. so that it can be withdrawn easily. 

Claims 

^ a a S^; *"•*» *e catheter 

to ^™ cuts e^nty^n^t^^r 6 " 
eumferenee. and f. rt hiJ-ir around the or- 

«n Oder to make the wafl sections bend^^T 
^^torr^throrr^^ 

«ST? e openin 9' formed opposite the jet node 
selected to a discharge luinen. 6 ' 

body and an raertub^ka body received 
rede it n a movable manner, which ancJ^Z 
to each otner at their distal e*^J££%t 
«">shaped wan sections hawta^*!-^ ? e 
outer tube*ke tadyT^ " "* 

4. Catheter as claimed in claim 2 and 3 wttaeinfh,. 
P^re lumen and the discharge i^TC 
beenrec^insidetheinnertubeWbo^ ^ 

& ^ * aS ^ 6d " ^ 4 - the jet noz- 

^f-f" 31 «etion of the catheter wherJntt* 
■ongftudmal cuts extend. ™ 
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SEEST^ daimed in °«« °» the claims 2 « 
" herein «»e 1« nozzle has been " S> 

dim f«to"ed in relation to fte dS 1 f!f 0ned ^ 
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